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Ths invention relates to the production of
composite articles, and more particularly to
methods of and adhesives for adhering a vul-
canizable compound to metal.

In the production of insulated electrical con-
ductors for certain uses, it is desirable to obtain
adhesion between the metallic core and the in-
sulation applied thereover. The degree of ad-
hesion desired will vary with the use to which the
insulated conductor is to be put, but in general
the mere vulcanization of vulcanizable insulating
compounds does not provide the necessary de-
gree of adhesion between the vulcanizable com-
pound and the metallic core.

Objects of this invention are to provide com-~
posite articles and more particularly to provide
methods of and adhesives for adhering a vul-
canizable compound to metal.

In general, the invention comprises applying an
ester to a metallic surface, placing an unvul-
canized vulcanizable compound in contact there-
with, and then vulcanizing the vulecanizable
compound under heat and pressure to cause it
to adhere to the metallic surface.

Other features and advantages of the inven-
tion will become apparent from the following de-
tailed description of one embodiment thereof,

" when read in conjunction with the accompany-
ing drawing, in which the single figure discloses
a schematic perspective view of an insulated
electrical conductor.

In the particular embodiment of the inven-
tion shown in the accompanying drawing, &
metallic conductor 10 is covered with & thin
film 11 which comprises a compound of the class
known as esters. The film 11 is of such a thick-
ness as to be almost imperceptible to the naked
eye. Therefore, the fiim {1 shown in the accom-
panying drawing is purely a schematic repre-
sentation and is not meant to show the true
thickness of this film. A layer 12 of vulcan-
izable material is applied over the ester film 1
and vulcanized in situ under heat ahd pressure.
The layer 12 of vulcanizable material may be
applied over the ester film in any one of several
known ways, but in this particular embodiment of
the invention the vulcanizable material is ex-
truded over the adhesive film i to form the
layer i2. The vulcanizable material of which
layer 12 is composed may be either-a rubber
compound or & synthetic rubber-like compound.
A perticilar synthetic rubber-like compound
that has been found suitable for purposes of
this invention contains polymerized chloroprene
as the vulcanizable ingredient. Polymerized

10

2
chloroprene is sold under the trade name “neo-
prene” by E. I. du Pont de Nemours & Com-
pany.

“Neoprene” does not vulcanize in the same
sense that rubber compounds vulcanize, but, as
used in this application, the term ‘“vulcanize”
is meant to include the reaction of such syn-
thetic rubber-like compounds when subjected to
heat and pressure. :

The adhesive film {{ may be composed of any
one of a large number of esters. Among the
esters that have been found suitable for pur-

. poses of this invention are dibutyl phthalate,
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tricresyl phosphate, amyl acetate, ethyl acetate,
butyl acetate, ethyl acetoacetate, methyl sali-
cylate, methyl benzoate, {riethylene-glycol-di-
2-ethyl butyrate, and triethylene-glycol-di-2-
ethyl hexoate. All of these compounds are es-
ters, but they are of widely different types. For
example, tricresyl phosphate may be designated
an aryl ester of an inorganic acid; dibutyl
phihalate, methyl salicylate and methyl benzoate
are esters of aromatic aclids; ethyl acetoacetate
in one of its tautomeric forms is an inner ester
of an aliphatic acid; amyl acetate, ethyl acetate

‘and butyl acetate are esters of straight chain,

aliphatic acids; and triethylene-glycol-di-2-
ethyl butyrate and triethylene-glycol-di-2-ethyl
hexoate are high molecular weight esters of ali-
phatic acids.  The above named esters may be
applied to the metallic conductor 10 in any suit-
able manner, and may be employed separately
or in combination with other esters. If desired,
the esters may be dissolved or diluted by suitable
solvents or diluents so that the resulting solu-
tions are freely fluid before being applied to the
metallic conductor 10.

The degree of adhesion between the metallic
conductor 18 and the layer 12 varies with the
ester used and the conditions under which the
layer 12 is vulcanized. All of the above named
esters produce & sufficient degree of adhesion
between layer 12 and the metallic conductor 18
to prevent longitudinal movement of the layer

12 along the metallic conductor 10. Certain of

the esters such as tricresyl phosphate and dibutyl
phthalate will bond the vulcanizable layer 12 to
the metallic conductor 10 so that their contacting
surfaces cannot be clearly separated, when the
layer 12 is vulcanized under sufficlent heat and
pressure. Amyl acetate produces adhesion be-
tween the metallic surface and the vulcanizable
layer (2, but the two may be separated cleanly.
By mixing bond-forming esters, such as tricresyl
phosphate and dibutyl phthalate, with mere ad-
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heslon producing esters, such as amyl acetate,
the degree of adhesion between the metallic con-
ductor and the layer 12 may be regulated to a
certain extent. .
This invention is not limited to the art of
covering metallic conductors, but is applicable
whenever it is desired to obtain adhesion between

a rubber compound or a rubber-like compound’

surface and a metallic surface. :

What is claimed. is:

1. The method of adhering a vulcanizable
composition surface to a metsallic surface, which
comprises coating the metallic surface with a
thin film whose sole active ingredient is an ester
of the group consisting of dibutyl phthalate, tri-
cresyl phosphate, amyl acetate, ethyl acetate,
butyl acetate, ethyl acetoacetate, methy! ben-
zoate, methyl salicylate, triethylene-glycol-di-2-
ethyl butyrate, and triethylene-glycol-di-2-ethyl
hexoate, positioning the vulcanizable composi-
tion surface in contact with the film, and vul-
canizing the vulcanizable composition surface in
situ under heat and pressure, the vulcanizable
composition containing as its essential vulcaniz-

able constituent material of the group consisting

of rubber and polymerized chloroprene.

2. The method of adhering a vulcanizable rub-
ber composition surface to a metallic surface,
which comprises coating the metallic surface
with a thin film whose sole active ingredient is
an ester of the group consisting of dibutyl
phthalate, tricresyl phosphate, amyl acetate,

ethyl acetate, butyl acetate, ethyl acetoacetate,

methyl benzoate, methyl salicylate, triethylene-
glycol-di-2-ethyl butyrate, and triethylene-gly-
col-di-2-ethyl hexoate, positioning the unvul-
canized rubber composition in contact with the
film, and vulcanizing the rubber composition in
situ under heat and pressure. )

3. The method of adhering to a metallic sur-
face a vulcanizable synthetic rubber-like com-
position surface containing polymerized chloro-
prene as the vulcanizable -constituent, which
comprises coating the metallic surface with a
thin film whose sole active ingredient is an ester
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of the group consisting of dibutyl phthalate, tri-

cresyl phosphate, amyl acetate, ethyl acetate,
butyl acetate, ethyl acetoacetate, methyl ben-
zoate, methyl salicylate, triethylene-glycol-di-2-
ethyl butyrate, and triethylene-glycol-di-2-ethyl
hexoate, positioning.the synthetic rubber-like
composition surface in contact with the film, and
vuleanizing the synthetic rubber-like composi-
tion surface in situ under heat and pressure.

4. The method of producing an insulated elec-
trical conductor, which comprises coating a me-
talllc conductor with a thin film whose sole
active ingredient is an ester of the group con~
sisting of dibutyl phthalate, tricresyl phosphate,
amyl acetate, ethyl acetate, butyl acetate, ethyl
acetoacetate, methyl benzoate, methyl salicylate,
triethylene-glycol-di-2-ethyl butyrate, and tri-
ethylene-glycol-di-2-ethyl hexoate, extruding a
layer of an unvulcanized  rubber composition
over the ester film, and vulcanizing the rubbe:
composition in situ. '

5. An insulated electrical conductor, which
comprises a metallic conductor, a thin film con-
sisting of an ester of the group consisting of
dibuty! phthalate, tricresyl phosphate, amyl ace-
tate, ethyl acetate, butyl acetate, ethyl aceto-
acetate, methyl benzoate, methyl salicylate, tri-
ethylene-glycol-di-2-ethyl butyrate, and trieth-
Ylene-glycol-di-2-ethyl hexoate covering the me-

" tallic conductor, and a layer of vulcanized, syn-
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thetic rubber-like composition in which poly-
merized chloroprene is the synthetic rubber-like
constituent surrounding the film, said ester film
having been applied between the metallic con-
ductor and the synthetic rubber-like layer prior
to the vulcanization of the latter.

- 6. The method of producing an insulated elec-
trical conductor, which comprises coating a me-
tallic conductor with a thin film consisting of
dibutyl phthalate, extruding a layer of unvul-
canized rubber composition over the fllm, and
vulcanizing the rubber composition in situ.

7. The method of producing an insulated elec-
trical conductor, which comprises coating a me-
tallic conductor with a thin film consisting of
tricresyl phosphate, extruding a layer of unvul-
canized rubber composition over the film, and
vulcanizing the rubber composition in situ.

8. The method of producing an Insulated elec-
trical conductor, which comprises coating a me-
tallic conductor with a thin film consisting of
amyl acetate, extruding a layer of unvulcanized
rubber composition over the film, and vulcaniz- °
ing the rubber composition in situ.

9. An insulated electrical conductor which
comprises a metallic conductor, a thin film con-
sisting of dibutyl phthalate covering the metallic
conductor, and a layer of a vulcanized rubber
compound surrounding the film, said film hav-
ing been applied between the metallic conductor
and the rubber composition prior to the vul-
canization of the latter.

10. An insulated electrical conductor which
comprises a metallic conductor, a thin film con-
sisting of tricresyl phosphate covering the me-
tallic conductor, and a layer of a vulcanized
rubber compound surrounding the film, said film
having been applied between the metallic con-
ductor and the rubber composition prior to the
vulcanization of the latter. .

11. An insulated electrical conductor which
comprises a metallic conductor, a thin flm con-
sisting of amyl acetate covering the metallic
conductor, and a layer of a vulcanized rubber
compound surrounding the film, said film having
been applied between the metallic conductor and
the rubber composition prior to the vulcaniza-
tion of the latter, .

12. A composite article which comprises a
metal body, a thin film consisting of an ester of
the group consisting of dibutyl phthalate, tri-
¢resyl phosphate, amyl acetate, ethyl aceotate,
butyl acetate, ethyl acetoacetate, methyl ben-.
zoate, methyl salicylate, triethylene-glycol-di-2-
ethyl butyrate, and trlethy]ene-g]ycol-di-2-ethyl
hexoate covering a portion of the metallic body,
and a layer of a vulcanized rubber compound
surrounding the ester film, said ester film hav-
Ing been applied between the metallic body and
the layer of rubber compound prior to the vul-
canization of the latter, -

13. An insulated electrical conductor, which
comprises a metallic conductor, a thin fillm con-
sisting of an ester of the group consisting of
dibutyl phthalate, tricresyl phosphate, amyl
acetate, ethyl acetate, butyl acetate, ethyl aceto-
acetate, methyl benzoate, methyl salicylate, tri-

. ethylene-glycol-di-2-ethyl butyrate, and trieth-
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ylene-glycol-di-2-ethyl hexoate covering the me-
tallic conductor, and a layer of vulcanized, rub-
ber composition surrounding the film, said ester
film having been applied between the metallic

‘ conductor and the rubber composition layer
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prior to the vulcanization of the latter.
14. A composite article which comprises a
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metal body, a. thin film consisting of an ester
of the group consisting of dibutyl phthalate, tri-
cresyl phosphate, amyl acetate, ethyl acetate,
butyl acetate, ethyl acetoacetate, methyl ben-
zoate, methyl salicylate, triethylene-glycol-di-2-
ethyl butyrate, and triethylene-glycol-di-2-ethyl
hexoate covering & portion of the metallic body,
and a layer of a vulcanized composition-contain-
ing as its essential vulcanized constituent ma-

"teria]l of the group consisting of rubber and

polymerized chloroprene surrounding the ester
film, said ester film having been applied between
the metallic body and the layer of rubber com-
pound prior to the vulcanization of the latter.

. : THOMAS K. COX.
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